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Description 

The present invention generally relates to slide 
mechanisms for drawers slidable in articles of furniture. 
The invention specifically relates to a three-part heavy- 
duty miniature ball bearing drawer slide mechanism 
with offset outer channel members and a progression 
roller which assists closure and detent of the slide. 

To reduce friction and enable a drawer to withstand 
a heavy load, drawer slides for furniture in file cabinets 
and other furniture employ bearings to reduce wear. 
Professional furniture for medical, industrial, and engi- 
neering applications often requires thin drawers and 
thin drawer slides. Such applications also require a 
heavy-duty slide. Four sets of t>all bearings are usually 
required to bear a typical load when full extension is 
required. However, the use of four separate sets of k>all 
bearings poses obstacles to miniaturization of the slide. 
Furniture designers desire the cross-section profile of 
the slide to be thin in the horizontal direction, thereby 
enabling a drawer to be as wide as possible compared 
to the opening in which it slides. Moreover, designers 
want slides which are shallow in the vertical direction to 
keep the slide unobtrusive, and enable use with short 
drawers. 

In most drawer slides of the prior art, the four sepa- 
rate ball bearing assemblies are aligned in pairs on two 
spaced-apart vertical axes. To make a drawer slide thin 
in the horizontal direction, designers have focused on 
making the relative vertical separation of one pair of 
bearings narrower than the other. This enat)les the ver- 
tical axes of the bearing pairs to become nearly col- 
linear, resulting in a thin slide. 

For example. U.S. Patent No. 5,022,768 (Baxter) 
discloses, in FIG. 1. a prior art slide mechanism In 
which the t^all bearing pairs are on nearly collinear ver- 
tical axes. FIGS. 3, 4, and 7 of U.S. Patent No. 
4.469,384 (Fler et al.) discloses a similar collinear axis 
slide. However, the cross-section profile of the resulting 
slide is not symmetrical, requiring the separate fabrica- 
tion of a fixed cabinet member and a moving drawer 
memt>er. each having a different cross-section. This 
increases manufacturing costs and increases the height 
profile of the slide. 

Thus, designers of drawer slides desire to provide a 
slide which is horizontally thin and vertically short to 
enable unobtrusive installation in a variety of furniture 
mounting arrangements. Designers of drawer slides 
also desire to provide a slide in which the central slide 
member is structurally stable. 

Another goal of slide design is smooth control of 
extension of the slide. U.S. Patent No. 4,662,761 dis- 
closes a multi-part slide with a roller. This slide requires 
four outside channel members and separate plates to 
join the channels together. The bearings are arranged 
on a vertical collinear axis. The roller 1 8 has a horizontal 
axis of rotation and provides sequential motion rather 
than smooth progressive movement. 

U.S. Patent No. 3,966.273 shows a slide with pro- 



gressive movement control of a ball retainer using 
t>ands of material which impose friction. U.S. Patent No. 
3.901 .564 shows a slide with a progression roller having 
a horizontal axis of rotation. The roller imposes friction 
5 on the outer channel members of the slide. 

US Patent No 3,857,618 shows control of a ball 
retainer using a rack and pinion arrangement best seen 
in FIG. 1 1 . The pinion gear has a horizontal axis of rota- 
tion but requires clearance space at the bottom of the 
10 slide channel members, thereby increasing the overall 
height of the slide. Punched holes are required in the 
slide. 

US Patent No 3,679,275 shows a drawer slide with 
four outer channel members and a roller mounted on a 

15 vertical shaft The roller has a knurled outer surface 
which imposes friction on the inside faces of outer 
plates which hold the four channel members together. 
This requires special preparation of the slide member 
surfaces, which leads to higher manufacturing costs 

20 and greater complexity of design. Also, US-A-3, 679.275 
requires two separate sets of sliding components. 

US Patent No 3.912,341 discloses a slide appara- 
tus having two channels mernbers. bearing retainers 
and an intermediate slide member having a central wall. 

25 The wall has a window for a roller rotating about a verti- 
cal axis. No detent mechanism for the slide apparatus is 
provided. The roller remains under compression at all 
time. In due course, deformation of the roller could 
become permanent. 

30 Thus, the prior art fails to provide a drawer slide 
which is horizontally thin and vertically shallow or short, 
and also incorporates a progression roller system. GB- 
A-783 826 discloses a double extension slide having a 
pair of channel members separated by an intermediate 

35 slide member and running on four sets of bearings. The 
intermediate member is a unitary combination of a cen- 
tral wall carrying two pairs of bearing raceways. Rollers 
are mounted between the channel members to stabilise 
relative motion. This prior art fails to provide a slide with 

40 having progression roller which can facil'rtate closure of 
the slide, act as a detent, and also release pressure on 
the roller when the slide is closed. A particular disad- 
vantage of prior art slides with progression rollers is that 
when closed, the roller is in constant compression 

45 within the slide. This results in permanent flattening or 
deformation of the roller over time. This causes undesir- 
at>le bumpy movement of the slide. 

It is an object of the invention to provide an 
improved slide apparatus. 

so According to the present invention there is provided 
a slide apparatus comprising a pair of facing channel 
members, an intermediate slide member located 
between the channel members, a plurality of t^earings 
with t>earing retainers between each channel member 

55 and the intermediate slide member maintaining a pre- 
determined separation between the two channel mem- 
bers, and a deformat>le progression roller mounted for 
rotation about a vertical axis in a roller clearance win- 
dow in the intermediate slide memtser. the progression 
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roHer when deformed making frictlonal contact with both 
channel members characterised in that the channel 
members have at least one roller clearance window into 
which the progression roller expands when the appara- 
tus is in a fully closed position. 

Various modifications of the slide apparatus defined 
in independent claim 1 are defined in the dependent 
claims 2 to 6. 

Slide apparatus embodying the present invention, 
will now be described, by way of example, with refer- 
ence to the accompanying diagrammatic drawings, in 
which: 

FIG. 1 is a cross-section view of a first embodiment 
of a three-part drawer slide with progression roller 
according to the invention; 

FIG. 2 is a cross-section view of a second embodi- 
ment of a drawer slide, with double-thickness inter- 
mediate member raceways* having no bearing 
retainers and showing festeners for securing the 
slide; 

FIG. 3 is a cross-section view of a third emt>odiment 
of a drawer slide having no progression roller; 
FIG. 4 is a cross-section view of a fourth embodi- 
ment of a drawer slide according to the invention; 
FIG. 5 is a partial elevation view of a drawer assem- 
bly showing the slide of FIG. 1 secured to a drawer 
and an article of furniture; 

FIG. 6 Is ari elevation view of the dreiwer slide of 
FIG. 1, showing the slide in a fully closed position; 
FIG. 7 is a section view of the slide of FIGS. 1 and 
6 taken on line 7-7 of FIG. 6; 
FIG. 8 is an elevation view of the drawer slide of 
FIG. 1, showing the slide in an open position; 
FIG. 9 is a section view of the slide of FIGS. 1 and 
8 taken on line 9-9 of FIG. 8 with an exaggerated 
r^resentation of a roller; 

FIG. 10 is a partial cross-section view of the slide of 
FIG. 1 in a nearly dosed position; and 
FIG. 1 1 is a partial schematic view of the slide of 
FIG. 10 showing rotational stress on the roller. 

In the following detailed description of the preferred 
embodiments, specific terminology is used for the sake 
of clarity. However, the invention is not limited to the 
specific terms selected, but includes all technical equiv- 
alents functioning in a substantially similar manner to 
achieve a substantially similar result. 

General construction details of three-part drawer 
slides are well known In the art. Relevant disclosures, 
showing typical prior art slides, ball bearing retainers, 
channel membo'S and stop mechanisms include U.S. 
Patent Nos. 4,537,450 (Baxter); 4.991,981 (Baxter); 
and the patent references discussed above in the sec- 
tion entitled *'Background of the Invention." The reader 
Is directed to these references for general construction 
details arKi configurations of three-part drawer slides. 

FIG. 1 shows a cross-section view of a drawer slide 
10 according to the invention. FIGS. 6 to 1 1 show eleva- 



tion and plan views of the slide of FIG. 1 . The drawer 
slide comprises an outer side member or outer channel 
memt>er 20 which in a first of two alternate orientations 
is affixed to an interior wall of a stationary article of fur- 

5 niture; an intermediate slide member 30 which is slida- 
k)le in the outer member 20; and an inner slide or 
channel member 40 which can be affixed to an outer 
surface of a side wall of a movable drawer. A second 
alternate orientation is shown in FIG. 5 and descriksed 

70 below. A first set of ball bearings 70 enable outer slide 
member 20 to telescope in and out of the intermediate 
slide member 30. Likewise, a second set of ball t^ear- 
ings 72 mounted between intermediate member 30 and 
outer member 20 enable the intermediate member to 

IS slide through the outer member. To be retained in the 
channel members the bearings are rotatably or reliably 
mounted in bearing retainers or ball spacers 74. The 
retainers axially retain the bearings so as to keep each 
set together, while the channel members and intermedi- 

20 ate slide member retain the bearings. A stop (not 
shown) can be provided to prevent the drawer from 
being pulled entirely out of tiie article of furniture. 

The channel members 20, 40 preferat>ly are sym- 
metrically identical. The slide is mounted to the drawer 

25 and article of furniture via the channel members. The 
discussion below relates to details of the outer channel 
member 20 in FIG. 1 . txit the same parts are provided in 
symmetrically opposite locations on the inner channel 
merTtf>er 40. The inner arxi outer channel members can 

30 be manufactured in identical form and assembled in 
opposite orientation and are elongated to any desired 
slide length. The channel members eire preferably 
formed witii a vertically elongated "C" shaped cross- 
section using cold-rolled steel or other suitable material, 

35 and comprise a generally vertical or flat outer wall 22. 
upper and lower inwardly angled walls 26. and arcuate 
top and bottom walls 28. In this description, "inwardly" 
means toward a center axis of the intermediate slide 
member 30. The inner surfaces 29 of top and tx)ttom 

40 walls 28 form raceways or trackways for the ball t>ear- 
ings 70. 72. 

The intermediate slide member 30 preferably is 
formed in a single piece of steel or other suitable mate- 
rial. The intermediate member can be roll-formed or 

45 solid extruded metal. The unitary construction adds 
structural stability and reduces manufacturing costs of 
the entire apparatus. Moreover, the central member is 
symmetrical and may be inverted or reversed without 
affecting the operation of the mechanism. For clarity. 

so details of the intermediate member 30 of FIG. 1 are 
identified by reference numerals on FIG. 3. One of ordi- 
nary skill in the art will readily understand that the inter- 
mediate members of FIGS. 1 and 3 are identical, except 
that the intermediate member of FIG. 1 additionally 

55 comprises a progression roller as discussed below. 

As indicated in FIG. 3. the intermediate sikie mem- 
ber 30 comprises a central vertical wall 32 uniteirily 
formed with upper and lower short horizontal walls 34A. 
34B. Preferably, the horizontal walls are joined at an 
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approximately right angle to the central wall. Using a 
sharp or hair pin bend, the walls 34A. 34B are joined to 
upper and lower parallel arcuate raceway members 
36A, 36B. Preferably, each of the raceway memt>ers 
includes an arcuate raceway surface 38A, 38B. The 
raceways provide a second trackway or bearing surface 
for ball bearings 70. 72. 

Thus, in operation, when the outer or inner channel 
members are moved axially in or out. the ball bearings 
70. 72 will simultaneously rotate on the trackways 
formed by the Inside face 29 of the outer and inner 
channel merrtbers and on the outward-facing raceways 
38A. 388 on the intermediate slide member. 

Preferably, a central vertical axis of the central wall 
32 forms a center of gravity of the slide, so that a down- 
ward-bearing load placed on the top of channel member 
20 is directed down into the central wall. 

The intermediate member 30 further comprises 
angled arms 80A. 808 joined at one end to raceway 
members 36A, 368. The opposite end of the angled 
arms 80A, 808 is joined to short vertical walls 82A. 828. 
These vertical walls are joined at their upper ends to 
arcuate upper and lower raceways 84A, 848. These 
upper and lower raceways provide a ball bearing track- 
way or raceway directly opposite raceways 29. This 
combination of elements provides an Intermediate 
member enabling four sets of t>all bearings to be 
arranged on neariy collinear axes, minimizing the hori- 
zontal thickness and the vertical height of the slide. 

The structure of the intermediate member also ena- 
bles greater "wrap" around the ball bearings 70. 72. As 
is known in the art, "wrap" refers to the amount of perim- 
eter surface of the bearing which is covered or guided 
by a raceway. A large amount of wrap is desirable to 
prevent lateral disembodiment (pulling apart) of the 
slide. As shown in FIGS. 1 and 3. the ball bearings 70. 
72 are nearly encircled completely by raceways 29. 84A 
and arcuate member 28 and raceway 38A, 388. 

The slide of FIG. 1 also comprises a progression 
roller 80 which can rotate on a vertical axis on axles 82. 
84. Preferably the roller comprises a resilient material 
such as soft rubber with a steel core. The axles are 
formed in a window or cutout 86 of central wall 32 of 
intermediate member 30 leaving small clearance 88. 
When the slide is opened or closed, as discussed 
below, the perimeter surface 89 of the roller rolls against 
the interior faces 24, 44 of the channel members 20. 40. 
Friction caused by contact of the rubber roller with the 
metal channel members enables smooth, controlled, 
progressive opening and closing of the slide. Unlike the 
prior art. the central mounting location of the roller ena- 
bles use of a progressk>n roller in a horizontally thin and 
vertically short slide. 

Unlike two-part drawer slides, three-part drawer 
slides permit full outward extension of a drawer from a 
cabinet. The progression roller enables smooth and 
controlled extension of the slide without hitting noise. 
Three-part slides without progression rollers produce 
several "dicks" caused by the drawer slide members hit- 



ting together as the slide extends. Typically, when a 
drawer with a prior art slide is pulled out. the movable 
inner member first extends to its entire length. Inwardly 
protruding end tabs on the inner member strike the end 

5 of the intermediate member, causing "pick up noise" (a 
"click") arxj pulling the intermediate member out. When 
the slide reaches full extension there is another "click" 
as end tabs on the intermediate member strike stop 
tak>s on the stationery outer member. This phenomenon 

10 is well known In the art. It Is also possible for the inter- 
mediate member to extend first, followed by the mova- 
ble inner member, but the double click effect is the 
same. 

In contrast in a slide of the present invention, when 

IS a drawer is pulled out of an article of furniture, the inner 
member extends and the intermediate slide member is 
also carried forward by the progression roller. As a 
result. tx>th the nfK>vabte inner member and the interme- 
diate member exterxf from the stationary outer member 

20 at the same rate, preventing hitting noise or "clicks." 

Operatbn of the progression roller in tiie slide of 
FIG. 1 is shown In FIGS. 6 to 1 1 . FIGS. 6 and 7 show 
elevation and section views, respectively, of the slide of 
FIG. 1 in the closed position. At least one clearance win- 

25 dow 120 is provided in the outer channel member 20. 
The window 120 preferably comprises a generally rec- 
tangular cutout in the outer channel member. The win- 
dow has a leading edge 122 and a trailing edge 124. 
When the slide is closed, the roller 80 protrudes through 

30 the window, as shown in FIG. 7. and the perimeter sur- 
face of the roller rests against the leading arxi trailing 
edges 122. 124. 142. 144. Inner channel member 40 
has a corresponding window or cutout 140 with a lead- 
ing edge 142 and a trailing edge 144. When the slide is 

35 closed, the windows 120, 1 40 are opposite one another. 
In this closed position, the edges of the window act as a 
detent on the roller. Slight side-to-side pressure on the 
slide will not cause the slide to move since tiie protrud- 
ing roller is abutted against edges 122, 124, 142. 144. 

40 However, firm pressure on the slidable members of 
the slide will cause tiie roller to compress inside the 
slide, moving under edges 124. 142 and assuming the 
deformed shape shown in exaggerated form in FIGS. 8 
and 9. As shown in FIG. 8. when the slide is opened, the 

45 roller moves past the window 120 and is compressed 
between tiie interior surfaces 24. 44 of outer member 20 
and inner member 40. The conrpression of the roller 80 
exerts friction on the channel members, insuring that 
the slide parts extend smoothly and at a proportional 

50 rate. This eliminates the hitting phenomenon found in 
prior art slides. The progression roller feature also Ijal- 
ances the load on the slide, thereby increasing fife of the 
slide. 

The window 120 also acts as a decompression 
55 mechanism for the roller. In prior art slides with a roller 
located between oiAer and inner channel memt>ers of a 
slide, the roller is compressed even when the slide is 
completely closed. As a result, over time, constant com- 
pression of the roller can cause the roller to assume a 
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distorted shape, or lose its compressive tension entirely. 
This is known in the art as "taking a set" and results in a 
malfunction of the roller. In the present invention, the 
windows 1 20. 1 40 enable the roller to release compres- 
sive tension when the slide and drawer are completely 
dosed. The window prevents flat spots from forming on 
the roller when it is in continuous compression. This 
extends the life of the roller and improves its perform- 
ance. 

The roller also provides a self-closing effect, as 
illustrated in FIGS. 10 and 11. FIG. 10 provides a sec- 
tion view of the slide of FIGS. 7 and 9. in which the slide 
channel merhbers are almost closed. In this position, 
the windows 120. 140 are slightly offset, and the roller 
assumes an oval shape. Part of the perimeter surface of 
the roller extends into the windows 120. 1 40. and a por- 
tion of the roller remains compressed in the slide. In this 
position, rotational tension develops in the roller as indi- 
cated by arrows 200. 210 in FIG. 1 1 . This tension urges 
the roller to rotate, thereby causing the slide to close 
completely. Thus, if the slide is closed part way. such as 
by a user pushing a drawer with insufficient pressure to 
close the drawer completely, the roller will tend to urge 
the slide (and the drawer) closed. This prevents slides 
arxJ drawers from stopping in a slightly open position. 

In an alternative embodiment, the leading and trail- 
ing edges of the windows can be formed at an angle, or 
can be beveled, so as to erdiance or retard detent action 
of the window. 

The roller additionally prevents "creep" of the slide. 
The friction exerted on the outer and inner channel 
members by the roller under compression increases the 
force required to move the slide. This causes the slide to 
remain in a desired position urrtil sufficient force is 
exerted on the slide to overcome the friction exerted by 
the roller. 

In an alternate contemplated embodiment, the 
outer and inner channel members can be provided with 
multiple windows, thereby enabling use of the windows 
as detents or multiple stop positions for the slide. The 
roller can comprise any resilient material and can be 
synthetic. 

Referring to FIG. 2, an alternate embodiment slide 
is shown. Symmetrically identical left and right (outer 
and inner) channel members or channel means 20. 40 
are provided for slidat^ly attaching the slide to an article 
of fumiture and a drawer. One or more holes 48 can be 
provided in the vertical wall to enat)le securement of the 
slide apparatus to a drawer or an article of furniture 
using a threaded fastener 50. Preferably, a #6 pan head 
screw is used for fastening the slide to furniture. Of 
course, any suitable type of fastener can be used. The 
fasteners must be flush with the channel or member 
surface so as to ensure tfiat the roller does not roll over 
or against the heads of the fasteners. The fasteners 
could comprise fiat head counter sunk threaded screws 
or bayonets. 

Also, in the embodiment of FIG. 2. the raceway 
members 84A. 84B are joined by an additional hairpin 



bend to secondary racewvay members 86A. 86B. These 
members provide double-thickness raceways for the 
intermediate member, thereby increasing the load 
which the slide can can'y. 

5 In the embodiment of FIG. 3, the ball bearings 70 

are retained in left and right bridge-type bearing retain- 
ers 60L. 60R. The ball bearing retainers are symmetri- 
cally identical, thereby reducing manufecturing costs by 
enabling a single type of retainer to be used on both 

10 sides of the apparatus. As is known in the art, each 
bridge type bearing retainer holds two sets of ball bear- 
ings to cause both sets to move synchronously. Both left 
and right retainers 60L, 60 R include corresponding 
parts in a like arrangement. The left ball bearing retainer 

15 60L includes a centra) vertical wall 62. The vertical wall 
62 is joined using upper and lower angled walls 64A. 
64B. Each angled wall has a plurality of spaced-apart 
holes or pockets (not shown) in which the ball bearings 
rotate. The general construction of ball bearing retain- 

20 ers is well-known in the art. For example, the ball bear- 
ing retainer disctosed in U.S. Patent No. 4.991.981 
(Baxter) is suitable for incorporation in the mechanism 
disclosed herein. 

Another alternate embodiment is shown in FIG. 4. 

25 In this embodiment, the intermediate member 30 does 
not comprise a vertical central wall 32. Instead, the 
intermediate meniber comprises a generally horizontal 
central wall 33 joined by a sharp bend to one end of two 
short vertical walls 35A. 35B. The opposite end of these 

30 walls is joined to the raceway members 36A, 36B. Use 
of a horizontal central wall 33 in place of the vertical 
central wall 32 enables the embodiment of FIG. 4 to be 
vertically shorter than the embodiments of FIGS. 1, 2. 
and 3. Preferably, the overall height of a side of FIG. 4 is 

35 approximately 32 millimeters, and its overall width is 
about 13 millimeters. The embodiment of FIG. 4 pro- 
vides a high-strength, heavy-duty miniature drawer slide 
in which four sets of bearings are provided in a vertically 
and horizontally compact arrangement. 

40 As shown in FIG. 5, the offset positioning of the 
channel members facilitates attachment of a slide to a 
drawer and an article of furniture with the slide in the 
aforementioned second orientation. In the prior art, 
slide attachment brackets (not shown) are required to 

45 enable attachment of a drawer slide in the arrangement 
of FIG. 5. The offset channel arrangement of the 
present invention enables tiie top suriace of the mova- 
ble channel member 20 to act as a load-bearing mem- 
ber for the drawer. 

so In this arrangement, a "U"-shaped bracket 90 is 
provided and secured to the channel member 40 using 
welding or with a suitable fastener, or using bayonets 
provided on the exterior suriace of the channel member 
40. The bracket can comprise a generally vertical wall 

55 92, a horizontal bottom wall 94 joined at a right angle to 
the vertical wall, and an inner vertical wall 96 which can 
be joined to the slide. Preferably channel member 40 is 
welded to a face 98 of the vertical wall 96 or secured 
thereto using a fastener 105. The bracket can be affixed 
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to an article of furniture using suitable fasteners such as 
screws 91 . 

The drawer 100 comprises top and bottom walls 
110. 108 which are spaced apart by an inner vertical 
wall 104. Storage space 106 is provided in the drawer, s 
An inner vertical wall 102 is provided in spaced-apart 
relation to the vertical wall 104 with an opening 112 
therebetween. Preferably channel mennber or drawer 
member 20 is fixed to the wall 102 using brackets or 
other fastening means (not shown). io 

The drawer also comprises a load-bearing wall 1 1 4 
which can be mounted directly on the arcuate wail 28 of 
the slide. This enables the channel member 20 to trans- 
fer load from the drawer to the intermediate member, 
thereby reducing shear load on whatever fastening is 
means is used. A fascia panel 120 can be provided, to 
prevent the drawer slide from being visible when the 
drawer is open. 

The ball bearings may be constructed of steel, plas- 
tic, ceramic, or any suitable material, and the slide 20 
members can comprise steel, stainless steel, plastic, 
aluminum, or any similar suitat)le material. 

As indicated above, the present invention provides 
a novel and unique apparatus for facilitating support and 
smooth sliding of drawers in articles of furniture. A uni- 25 
tcirily-formed central or intermediate slide member pro- 
vides a plurality of raceways for four separate sets of 
t>all bearings, with reduced manufacturing costs and 
simpler construction than the prior art. Drawer slides 
according to the invention may be used in a variety of so 
nondrawer applications such as extendable writing sur- 
faces of desks and other applications known in the art. 

The invention may be practiced in many ways other 
than as specifically disclosed herein. For example, the 
drawings are not rendered to scale and the size of the 35 
walls can be modified. In one contemplated embodi- 
ment, elongated plastic strips are affixed to the interior 
faces of the channel members, thereby increasing fric* 
tion exerted by the progression roller. The plastic strip 
can be smooth or knurled. Positive progression can be 40 
provided by fbrnrung the strips as a rack and using a pin- 
ion gear instead of a smooth roller. Bayonet mounting 
tabs can be formed in the channel members to facilitate 
mounting the slide on metal furniture. Bayonets are pre- 
ferred for the emkxxdiment of FIG. 1 and FIG. 4 since 45 
use of fasteners protruding through the channel mem- 
bers is impractical with these emtxxliments. 

Claims 

so 

1 - A slide apparatus comprising a pair of facing chan- 
nel members (20. 40), an intermediate slide mem- 
ber (30) located between the channel memt>ers 
(20, 40), a plurality of bearings (70, 72) with bearing 
retainers (74) between each channel member (20, ss 
40) and the Intermediate slide member (30) main- 
taining a predetermined separation between the 
two channel members (20, 40). and a deformable 
progression roller (80) mounted for rotation atx>ut a 



vertical axis in a roller clearance window in the 
intermedate slide member (30), the progression 
roller (80) when deformed making frictional contact 
with both channel members (20, 40) characterised 
in that the channel members (20. 40) have at least 
one roller clearance window (120, 140) into which 
the progression roller (80) expands when the appa- 
ratus is in a fully closed position. 

2. Apparatus according to Claim 1. characterised in 
that each said channel mentber (20. 40) is gener- 
ally C-shaped. 

3. Apparatus according to Claim 1 or to Claim 2, char- 
acterised in that the or each said clearance window 
(120. 140) of the channel members (20. 40) com- 
prises a generally rectangular cutout. 

4. Apparatus according to Claim 1. characterised in 
that said plurality of bearings connprises four sets of 
k>earings (70, 72) reliable on and retained by the 
intermediate slide member (30), in that the interme- 
diate slide member (30) conrprises a unitarily 
formed combination of a central wall (32), a first pair 
of bearing raceways (38 A, 38B) joined to ends of 
the central wall (32), a second pair of raceways 
(84A. 84B) each joined to a wall extending angu- 
larly outwardly from one of the first pair of bearing 
raceways, the central wall (32) being generally ver- 
tical and defining said roller clearance window (86) 
in which said progression roller (80) is mounted 
therein for rotation about a generally vertical axis. 

5. Apparatus according to Claim 4, characterised in 
that perimeter surface of the roller (80) which con- 
tacts the interior sur^ces of the channel members 
(20, 40) controls motion of the channel members 
(20. 40) by the friction between the roller (80) and 
the channel members (20. 40). 

6. Apparatus according to any preceding claim, char- 
acterised in that each said clearance window (120, 
140) comprises leading and trailing edges spaced 
apart by an overall width less than a diameter of the 
roller (80), whereby the leading and trailing edges 
provide detents to restrict motion of the roller (80) 
when the slide apparatus is in the fully closed posi- 
tion. 

Patentanspruche 

1. Gleitvorrichtung. enthaltend ein Paar zueinander- 
weisender Kanalelemente (20, 40), ein Zwischen- 
gleitglied (30), das zwischen den Kanalelementen 
(20. 40) angeordnet ist mehrere Lager (70. 72) mit 
Lagerkdfigen (74) zwischen jeweils den Kanalele- 
menten (20, 40) und dem Zwischengleitglied (30), 
um eine vort>estimmte Trennung zwischen den l>el- 
den Kanalelementen (20, 40) aufrechtzuerhalten. 
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und eine verfbrmbare Vorwdrtsbewegungswaize 
(80), die drehbar an einer Vertikalachse in einem 
Walzenfreigabefenster in dem Zwischengleitglied 
(30) angeordnet ist. wobei die VonArartsbewegungs- 
waize (80) bei Verformung in Reibkontakt mit bei- 5 
den Kanalelementen (20. 40) kommt. 
dadurch gekennzeichnet. daB die Kanalelemente 
(20. 40) zumindest ein vy^zenfreigabefenster (120. 
140) aufweisen. in das sich die Von«artsbewe- 
gungswalze (80) en/veitert. wenn sich die Von^ich- w 
tung in einer vollstandig geschlossenen Position 
befindet 

2. Vorrichtung nach Anspruch 1 . 

dadurch gekennzeichnet. da 8 jedes Kanalele- is 
ment (20. 40) im wesentlichen C-f6rmig ausgebil- 
det Ist. 

3. Vorrichtung nach Anspruch 1 Oder 2, 

dadurch gekennzeichnet, daB ein oder jedes der 20 
Freigabelenster (120. 140) der Kanalelemente (20. 
40) einen im wesentlichen rechteckfOrmigen Aus- 
schnttt aufweist. 

4. Vorrichtung nach Anspruch 1 , 25 
dadurch gekennzeichnet. daB die mehreren 

. Lager vier Lagersdtze (70. 72) aufweisen. die auf 
dem Zwischengleitglied (30) abwaizt>ar sind und 
dutch das Zwischengleitglied (30) gehalten wer> 
den. daB das Zwischengleitglied (30) eine in einem 30 
Stuck ausgebildete Kombination aus einer Mitten- 
wand (32), einem ersten Paar Lagerlaufbahnen 
(38A. 38B). die mit den Enden der Mittenwand (32) 
verbunden sind, und einem zweiten Paar Laufbah- 
nen (84A. 84B) enthalt. die jewetis mit einer Wand 35 
vertxjnden sind. die sich in einem Winkel nach 
auBen von einer der Lagerlaufbahnen des ersten 
Paares Lagerlauft>ahnen aus erstreckt. wobei die 
Mittenwand (32) im wesentlichen vertikal ausgebil- 
det ist und das Walzenfreigabefenster (86) defi- 40 
niert. in dem die Vorwdrtsbewegungswaize (80) fOr 
die Drehung um die im wesentlichen vertikale 
Achse angeordnet ist. 

5. Vorrichtung nach Anspruch 4, 4S 
dadurch gekennzeichnet, daB die Umfangsober- 
fldche der WaIze (80). welche sich in Kbntakt mit 
den Innenoberfiachen der Kanalelemente (20. 40) 
befindet. die Bewegung der Kanalelemente (20. 40) 
durch die Reibung zwischen der WaIze (80) und so 
den Kanalelementen (20, 40) steuert 

6. Vorrichtung nach einem der vorstehenden Anspru- 
che, 

dadurch gekennzeichnet, daB jedes der Freiga- 55 
befenster (120. 140) eine Vorder- und eine Hinter- 
kante aufweist, die durch eine Gesamtbreite Weiner 
als der Walzendurchmesser voneinander beab- 
standet sind. wodurch die Vorder- und die Hinter- 



kante eine Arretierung bikien. um die Bewegung 
der WaIze (80) zu beschranken. wenn sich die 
Gleitvorrichtung in der vollstandig geschlossenen 
Position t>efindet 

Revendications 

1 . Dispositif de glissi^re comprenant une paire de pro- 
files en U (20, 40) se faisant face, un 6l6merrt inter- 
m^diaire de glissi^re (30) dispose entre les profiles 
en U (20, 40), une plurality de billes de roulement 
(70, 72) munies de cages k billes (74) et agencies 
entre cheque profits en U (20. 40) et I'^l^ment inter- 
m^iaire (30) de glissi^re, pour maintenir un 6car- 
tement predetermine entre les deux profiles en U 
(20, 40). et un galet de progression d6formable (80) 
monte pour tourner autour d'un axe vertical dans 
une fenetre de degagement de galet menagee 
dans reiement intermediaire (30) de glissiere, le 
galet de progression (80) etablissant un contact de 
frottement avec les deux profiles en U (20. 40) 
lorsqu'il est deforme. caracterise en ce que les pro- 
files en U (20, 40) presentent au moins une fenetre 
de degagement de galet (120, 140) dans laquelle le 
galet de progression (80) s'engage en se dilatant 
lorsque le dispositif est dans une position entiere- 
ment fermee. 

2. Dispositif selon la revendlcation 1. caracterise en 
ce que chacun des profiles en U (20, 40) a )a forme 
generate d'un C. 

3. Dispositif selon la revendication 1 ou la revendlca- 
tion 2. caracterise en ce que la ou cheque fen3tre 
de degagement (120, 140) des profiles en U (20, 
40) presente une decoupe sensiblement rectangu- 
laire. 

4. Dispositif selon la revendication 1, caracterise en 
ce que la pluralite de billes de roulement est com- 
posee de quatre jeux de billes de roulement (70, 

■ 72) qui peuvent rouler sur reiement intermediaire 
(30) de la glissidre et sont retenus sur cet element, 
en ce que reiement intermediaire (30) de glissiere 
comprend une combinaison en une seule piece 
d'une paroi centrale (32). d une premiere paire de 
pistes de billes de roulement (38A. 38B) qui font 
suite aux extremites de la parol centrale (32), une 
deuxieme paire de pistes (84A, 84B) dont chacune 
fait suite k une paroi qui part de Tune des pistes de 
ladite premiere paire de pistes de billes dans une 
direction indinee vers Texterieur. ladite paroi cen- 
trale (32) etant sensiblement vertical e etdetinissant 
la fenetre (86) de degagement de galet dans 
laquelle ledit galet de progression (80) est monte 
pour tourner autour d'un axe sensiblement vertical. 

5. Dispositif selon ta revendication 4, caracterise en 
ce que la surface peripherique du galet (80) qui 
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entre en cx>ntact avec les surfaces int6rieures des 
profiles en U (20. 40) contr6te le mouvement des 
profiles en U (20, 40) au moyen du frottement entre 
ledit galet (80) et lesdits profO^s en U (20. 40). 

5 

Dispositif selon I'une quelconque des revendica- 
tions pr6c6dentes. caract6ris6 en ce que chacune 
des fen§tres de d^gagement (120, 140) des profi- 
les en U (20. 40) pr^sente des bords avant et 
ani^re espac6s d'une largeur total e qui est inf6- io 
rieure au diam^re du galet (80). de sorte que ces 
bords avant et arri^re forment des enciiquetages 
pour restreindre le mouvement dudit galet (80) lors- 
que le dispos'rtif de glissi&re est dans la position 
entidrement ferm6e. is 
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